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DETAILED ACTION 
Claim Objections 

1 . Claim 5 is objected to under 37 CFR 1 .75(c), as being of improper dependent form for 
failing to further limit the subject matter of a previous claim. Applicant is required to cancel the 
claim(s), or amend the claim(s) to place the claim(s) in proper dependent form, or rewrite the 
claim(s) in independent form. 

Claim Rejections - 35 USC §112 

2. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

3. Claims 1-8 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with 
the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 
invention. There is no antecedent basis in the specification for the term "indication variable". 
The applicant has indicated p 1 1, line 31 through page 12, line 4 as providing support for the 
amendment. However there is no recitation of "to indicate when the at least one data unit is 
contained in the location". It recites indicating whether the timeslot contains a valid descriptor, 
which appears distinct from the amended claim language. 
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Claim Rejections - 35 USC § 102 
4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States, 
(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

5 . Claims 1-5 and 7 as best understood are rejected under 35 U.S.C. 102(b) as being 

anticipated by U.S. Patent No. 5,940,397 to Gritton. 

As concerns claim 1, a method of buffering at least one data unit received at a node on a 
communications network, the at least one data unit being associated with one or more channels 
in the network and having an associated timestamp value, the network node including at least 
one input port communicably coupleable to at least one output port, comprising the steps of: 
providing a memory (46) at each output port of the network node, the memory comprising at 
least one linear time-indexed array having a plurality of locations for buffering (column 7, lines 
30-40) the at least one data unit, each location having an indication variable to indicate when 
the at least one data unit is contained in the location ( Column 9, lines 3 8-45; column 8, line 64; 
bolumn 5, l ine 15; ); in the event the at least one data unit is associated with a single channel in 
the network, storing the at least one data unit in a respective location of the time-indexed array 
based on the timestamp value ( Colum n 7, line s 30-5 0; column 7 , line 5 4; c olumn 12 , lines 34-1 
36); and in the event the at least one data unit is associated with a plurality of channels in the 
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network, dividing the memory (42 ; column 11, line 1| ) into a plurality of linear time-indexed 
arrays, each time-indexed array corresponding to a respective channel, and storing the at least 
one data unit in a respective location of the corresponding time-indexed array based on the 
timestamp value (regardless of the number of channels, su c h that if there is on e channel or a 
plurality of channels it will perform the functions; column 7, lines 3 0-50; colu mn 7, line 54 ; 
column 12, lines 34-36). 

As concerns claim 2, the method of claim 1 wherein the network node has predetermined 
total bandwidth (inherent for any part icular device to have a physical limit for bandwidth; 
columnj, L lin^ 19-22)^ and the providing step includes providing a memory within the node, 
the memory having a size sufficient to support the total bandwidth of the node. 

As concerns claim 3, the method of claim 1 wherein the dividing step includes dividing 
the memory into a plurality of arrays (arrays in memory; column 7, lines 23-24), each array 
corresponding to a respective channel (corresponds to da ta rec eived over channels), the 
respective channels conforming to predetermined bandwidth requirements (inherent for any 
particular de v ice to have a physical limit for bandwidth). 

As concerns claim 4, the method of claim 3 wherein the dividing step includes dividing the 
memory into a plurality of arrays (arrays in memory; column 7 , lines 23-24 ), each array having a size 
proportional to a fractional amount of a predetermined total bandwidth of the node (column 7, lines 38^ 
■40 ; inheren t that the amou nt of data stored is proportional t o the bandwidth ). 

As concerns claim 5, see rejection of claim 1 above. 

As concerns claim 7, the method of claim 1 wherein the at least one data unit has an . 
associated timestamp value, and the second storing step includes storing the at least one data 
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unit in a respective location of the corresponding array based on the associated timestamp value 
(Column 7, line 5 4; column 12, lines 34-36). 

6. Claims 1-20 (claims 1-8 as best understood) are rejected under 35 U.S.C. 102(e) as being 

anticipated by U.S. Patent No. 6,08 1 ,507 to Chao et al. 

As concerns claim 1, a method of buffering at least one data unit received at a node on a 
communications network, the at least one data unit being associated with one or more channels 
in the network and having an associated timestamp value, the network node including at least 
one input port communicably coupleable to at least one output port, comprising the steps of: 
providing a memory (|160Q) at each output port of the network node, the memory comprising at 
least one linear time-indexed array having a plurality of locations for buffering (column 1 8, ! 
lines 15-16; column 16, line 16j) the at least one data unit, each location having an indication 
variable to indicate when the at least one data unit is contained in the location (column 17, line 
jl -validity bit); in the event the at least one data unit is associated with a single channel in the 
network, storing the at least one data unit in a respective location of the time-indexed array 
based on the associated timestamp value (colum n 15 , lines 24-25; colum n 16, line 16); and in 
the event the at least one data unit is associated with a plurality of channels in the network, 
dividing the memory (column 13, lines 18-19) into a plurality of linear time-indexed arrays, 
each time-indexed array corresponding to a respective channel, and storing the at least one data 
unit in a respective location of the corresponding time-indexed array based on the associated 
timestamp value (reg ardless of the number of channe ls, such that if there is one channel or A 
pluralit y of channels it will perform the func tions; column 16, line 16) . 
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As concerns claim 2, the method of claim 1 wherein the network node has predetermined 
total bandwidth ( inherent for an y particular dev ice to have a physical limit for bandwidth ; 
icolumn 13, line 15)j, and the providing step includes providing a memory within the node, the 
memory having a size sufficient to support the total bandwidth of the node. 

As concerns claim 3, the method of claim 1 wherein the dividing step includes dividing 
the memory into a plurality of arrays (arra ys in memory;), each array corresponding to a 
respective channel ( corres p o nds to data received over channels; column 13, line 15;), the 
respective channels conforming to predetermined bandwidth requirements ( inherent for an y 
particular device to have a physical limit for bandwidth). 

As concerns claim 4, the method of claim 3 wherein the dividing step includes dividing the 
memory into a plurality of arrays (arrays in memory; column 16, line 16), each array having a size 
proportional to a fractional amount of a predetermined total bandwidth of the node (inherent that the? 
amount of data stored is pro portional to the bandwidth ). 

As concerns claim 5, see rejection of claim 1 above, the method of claim 1 wherein the at 
least one data unit has an associated timestamp value and the first storing step includes storing 
the at least one data unit in a respective location of the time-based array based on the associated 
timestamp value (column 16, line 16). 

As concerns claims 6 and 8, weighted-fair queuing algorithm (coluimi 14, Hne_58). 

As concerns claim 7, the method of claim 1 wherein the at least one data unit has an 
associated timestamp value, and the second storing step includes storing the at least one data 
unit in a respective location of the corresponding array based on the associated timestamp value 
(column 16, line 16). 
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As concerns claim 9, a method of scheduling the transmission of at least one data unit 
from a node on a communications network, the network node including at least one input port 
communicably coupleable to at least one output port, comprising the steps of: providing a first 
memory (1I6OO) at each output port (column 8, line 2lj) of the network node, the first memory 
comprising at least one linear time-indexed array having a plurality of locations for buffering 
the at least one data unit Qcolumn 18, lines 15-16; column 16, line 16); receiving at least one 
first data unit at the network node, the at least one first data unit having an associated timestamp 
value (column 16, line 16); inserting the first data unit into a respective location of the time- 
based array based on the associated timestamp value (column 18, line 16); partitioning a binary 
value of the timestamp associated with the first data unit into a plurality of sub-fields, each sub- 
field comprising one or more bits, and using the plurality of sub-fields to generate a 
corresponding plurality of acceleration bit-strings for use in identifying the first data unit in the 
time-based array having a lowest associated timestamp value (figures 19 A, 19B, 20A, 20B); 
extracting the identified first data unit having the lowest associated timestamp value from the 
time-based array (figures 19 A, 19B, 20A, 20B); and designating the extracted first data unit as 
a next data unit to be transmitted over the network @gure^8;^84Q). 

As concerns claim 10, the method of claim 9 wherein the network node includes at least 
one second memory (1600; a second memory location or address) and the partitioning step 
includes using the sub-fields of bits to index respective locations in the at least one second 
memory and asserting values at the respective memory locations to generate the plurality of 
acceleration bit-strings. 
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As concerns claim 1 1, the method of claim 10 further including the step of priority 
encoding each acceleration bit-string to obtain a corresponding priority-encoded acceleration 
bit-string (figures 19A, 19B, 20A, 20B^c^^ 

As concerns claim 12, the method of claim 1 1 wherein the priority encoding step 
employs "low-wins" priority encoding (column 15, line 25;). 

As concerns claim 13, the method of claim 1 1 further including the step of employing 
one or more of the priority-encoded acceleration bit-strings to index the time-based array to 
identify the first data unit in the array having the lowest associated timestamp value (fig ures 
T9A/i9B720A, 20B; column 17, lines 15^ 15^ ). 

As concerns claim 14, the method of claim 9 wherein each location of the time-based 
array corresponds to a respective timestamp value within a first time window ranging from t=0 
to t=Tw, and further including the step of in the event the timestamp value associated with the 
next data unit to be transmitted over the network is greater than or equal to Tw/2, shifting the 
first time window forward in time by Tw/2 to obtain a next time window ranging from t=Tw/2 
to t=3Tw/2 (column 15, lines 24-25; figures 34a, 34b). 

As concerns claim 15, the method of claim 14 wherein the receiving step includes 
receiving at least one first data unit at the network node, the at least one first data unit having an 
associated timestamp value within a range limited to Tw/2 (column 15, lines 24-25; ^ figiires 34aJ 
34b). 

As concerns claim 16, a system for scheduling the transmission of at least one data unit 
from a node on a communications network, the node including at least one input port and at 
least one output port, the input port being communicably coupleable to the output port, 



Application/Control Number: 10/056,609 Page 9 

Art Unit: 2151 

comprising: a first memory (11600) disposed at each output port of the network node, the first 
memory comprising a linear time-indexed array having a plurality of locations configured to 
buffer at least one. first data unit, each first data unit having an associated timestamp value 
(Column 18 , lin e 16); and a controller configured to insert the at least one first data unit into a 
respective location of the time-based array based on the associated timestamp value, partition a 
binary value of the timestamp associated with the first data unit into a plurality of sub-fields, 
each sub-field comprising one or more bits, use the plurality of sub-fields to generate a 
corresponding plurality of acceleration bit-strings for use in identifying the first data unit in the 
time-based array having a lowest associated timestamp value, extract the 
identified first data unit having the lowest associated timestamp value from the time-based 
array, and designate the extracted first data unit as a next data unit to be transmitted over the 
network (figures ^ 

As concerns claim 17, the system of claim 16 wherein each location of the time-based 
array corresponds to a respective timestamp value within a first time window ranging from t=0 
to t=Tw, and the controller is further configured to, in the event the timestamp value associated 
with the next data unit to be transmitted over the network is greater than or equal to Tw/2, shift 
the first time window forward in time by Tw/2 to obtain a next time window ranging from 
t=Tw/2 to t=3Tw/2 (column 15, lines 24-25; figures 34a, 34b). 

As concerns claim 18, the system of claim 16 wherein the network node has a 
predetermined total bandwidth and the time-based array has a size sufficient to support the total 
bandwidth of the node (over time it can support the total bandwidth). 
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As concerns claim 19, the system of claim 16 wherein the first memory comprises a 
plurality of linear time-indexed arrays, each array corresponding to a respective channel in the 
network (column 13, lines 18-19). 

As concerns claim 20, the system of claim 19 wherein each array has a size proportional 
to a fractional amount of a predetermined total bandwidth of the network node ( inherent that thq 
am o unt of data sto red is proportiona l to the b andwidth) . 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 6 and 8 as best understood are rejected under 35 U.S.C. 103(a) as being 
unpatentable over U.S. Patent No. 5,940,397 to Gritton as applied to claims 5 and 7 above in 
view of U.S. Patent No. 6,081,507 to Chao et al. 

Gritton '397 does not explicitly disclose a weighted-fair queuing algorithm. 

c r , 

Chao et al. '507 teach a weighted-fair queuing algorithm ( column 14 , li ne 58 ). 

It would have been obvious to one having ordinary skill in the art at the time the 

invention was made to provide Gritton '397 with a weighted-fair queuing algorithm, as taught by 

Chao et al. '507, in order to provide improved control and traffic management. 
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Response to Arguments 
9. Applicant's arguments filed August 8, 2006 have been fully considered but they are not 
persuasive. 

The applicant argues Gritton does not disclose "each location having an indication 
variable to indicate when the at least one data unit is contained in the location." This limitation 
has bee rejected as drawn to new matter and has also been rejected above by the prior art wherein 
the limitation has been addressed as best understood. 

The applicant argues Chao does not disclose "in the event the at least one data unit is 
associated with a plurality of channels in the network, dividing the memory into a plurality of 
liner time-indexed arrays, each time-indexed array corresponding to a respective channel". The 
examiner disagrees since Chao discloses having data units associated with a plurality of channels 
and dividing the memory into time-indexed arrays corresponding to respective channels (column 
13, lines 18-19- a separate queue may be provided for each flow). In response to applicant's 
argument that the references fail to show certain features of applicant's invention, it is noted that 
the features upon which applicant relies (i.e., a data unit associated with a plurality of channels; 
the claims recite at least one data unit, implying a plurality of units not just a singular data unit) 
are not recited in the rejected claim(s). Although the claims are interpreted in light of the 
specification, limitations from the specification are not read into the claims. See In re Van 
Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Furthermore the use of the term "in 
the event" is a conditional statement and thus is not a positive limitation since the limitation can 
be satisfied or cannot be satisfied which renders the limitation to not be required. 
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Conclusion 



10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John B. Walsh whose telephone number is 571-272-7063. The 
examiner can normally be reached on Monday- Wednesday from 5:30-4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Zarni Maung can be reached on 571-272-3939. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




%n B. Walsh 
Primary Examiner 
Art Unit 2151 



